Growth, morphological and biochemical changes in oxa-spermine derivative-treated MCF-7 human breast cancer cells.
The growth inhibitory properties of two oxa-spermine derivatives named compound 1 and compound 2, representatives of a novel type of polyamine derivatives, were studied. Dose-response growth inhibitory curves obtained after 48h drug exposure demonstrated the much higher cytotoxic activity of compound 1 towards MCF-7 human breast cancer cells. Further experiments with compound 1 showed that this oxa-spermine derivative exhibited considerable cytotoxicity with IC(50) values of 3.74 microM and 2.93 microM after 24h and 48h drug exposure respectively. In MCF-7 cells, after 8h drug (10 microM) exposure it caused shrinkage, chromatin condensation and nuclear fragmentation. However, no clear DNA laddering was detected in treated cells. Drug treatment provoked an increase in polyamine oxidase (PAO) activity. This enzyme is able to produce cytotoxic H(2)O(2) and 3-acetamidopropanal, catalyzing the oxidative deamination of N(1)-acetylated derivatives of spermine and spermidine to spermidine and putrescine respectively. Taken together these data demonstrate that the novel oxa-polyamine derivative compound 1 has considerable cytotoxic activity towards MCF-7 cells and indicate that an induction of PAO may be involved in its cytotoxic and apoptotic effects.